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Deckard-Pearcy[5] , $X$ $C(X)$
, X – l
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1.2 ([7], [8], [11]) $X$ – compact Hausddorff
(1) $C(X)$ ,
$(Z)C(X)$ square-root closed, 2 (= ) .
( $\dim X\leq 1$ $\check{\mathrm{H}}^{1}(X;\mathbb{Z})=0$ , $\dim X$ $X$ , $\check{\mathrm{H}}^{1}(X;\mathbb{Z})$ $X$
1 .
compact Hausdorff 1 ,
.
2 $X$ ( – ) compact Hausdorff $C(X)$ (
square-root closed) .
(1) $\mathrm{d}\dot{\mathrm{i}}1X\leq 1$ ?
(2) $\check{\mathrm{H}}^{1}(X;\mathbb{Z})=0$ ?
2004 , Cole extension 2 (2)
([9],[3]). 2 (1)
. (1) Cole extension
.
1.3 (N.Brodskiy, J.Dydak, A.Karasev, [2]) (1) $n$ $n$
compact Hausdorff $X_{n}$ $C(X_{n})$ $m$ .
( $n$ $n$ compact $C(\mathrm{Y}_{\mathrm{n}})$ $m$
.
(1) $X_{n}$ $\oplus_{n}X_{n}$ $\mathrm{S}\mathrm{t}\mathrm{o}\mathrm{n}\mathrm{e}-\check{\mathrm{C}}\mathrm{e}\mathrm{c}\mathrm{h}$ $X_{\infty}=\beta(\oplus_{n}X_{n})$
.
1.4 X\infty $C(X_{\infty})$ $m$
.
2 1. 3:
, compact Hausdorff $X_{n}$ $\dim X_{n}=n$ $C(X_{n})$ $m$
, [3], [9] $<$ Cole extension variation
Xn C(XXn) square-root closed .
, C(Xn) m .
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compact Ha$dorff $X$ ,
$S_{X}=\{(x, (z_{f})_{f\in C(X)})|f(x)=z_{f}^{2}\forall f\in C(X)\}\subset X\cross \mathbb{C}^{C(X)}$ (3)
. $Sx$ $X \mathrm{x}\prod\{f(X)|f\in C(X)\}$ , compact Hausdorff .
$\pi$ : $S_{X}arrow X$
$\pi_{X}((x, (z_{f})_{f\in C(X)}))=x,$ $(x, (z_{f})_{f\in C(X)})\in S_{X}$
, $x\in X$ $\dim\pi_{X}^{-1}(x)=0$ , $\dim S_{X}\leq\dim X$
([6] ). .
(A): $f\in C(X)$ $g\in C(S_{X})$ $f$ $\pi_{X}=g^{2}$
, $f\in C(X)$ , $g:S_{X}arrow \mathbb{C}$ $g((x, (z_{\varphi})_{\varphi\in C(X)}))=z_{f},$ $(x, (z_{\varphi})_{\varphi\in C(X)})\in$
$s_{x}$ .
$\omega_{1}$ . compact Hausdorff $X_{0}$ , compact Haus-
dorff { $X_{\alpha},$ $\pi_{\alpha}^{\beta}$ : $X_{\beta}arrow X$ $|\alpha<\omega_{1}$ } , .
i) $\beta$ , $\beta=\alpha+1$ , $X_{\beta}=S_{X_{\text{ }}},$ $\pi_{\alpha}=\pi_{X}$ : $X_{\beta}=$
$s_{x}$ $arrow X_{\alpha}$ .
H) $\beta$ , $X_{\beta}= \lim_{arrow}(X_{\alpha}, \pi_{\alpha}^{\gamma} : X_{\gamma}arrow X_{\alpha})$ , $\alpha<\beta$ , $\pi_{\alpha}^{\beta}=$
$\lim_{arrow}(\pi_{\alpha}^{\gamma} : X_{\gamma}arrow X_{\alpha})$ .
R(Xo)=limXa , \alpha <\mbox{\boldmath $\omega$}1 , R(Xo)
X $\pi_{\alpha}$ : R(X0)\rightarrow X . $\alpha<\omega_{1}$ \mbox{\boldmath $\pi$}
$0$ . , .
$(\mathrm{B}):$ . $f$ : $R(X_{0})arrow \mathbb{C}$ , $\alpha<\omega_{1}$ : $X_{\alpha}arrow \mathbb{C}$
, $f=f_{\alpha}$ $\pi_{\alpha}$ .
(A) (B) $C(R(X_{0}))$ square root closed . :
2.1 (the Cole extension) compact Hausdorff $X_{0}[]^{}$. , compact Hausdorff
$R(X_{0})$
$\pi_{0}$ : $R(X_{0})arrow X_{0}$ .
(1) $x\in X$ , $\dim\pi_{0}^{-1}(x)=0$ . $\dim R(X_{0})\leq\dim X_{0}$ .
$(Z)C(R(X_{0}))[]\mathrm{h}$ square-mot closed.
$n\geq 1$ $X_{0}=S^{\mathrm{n}}=n$ $X_{\mathrm{n}}=R(S^{n})$
. (1) $\dim X_{n}\leq n$ $X_{n}$
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2.2 ([1], p.139) $G$ $\mathrm{Y}$ ,
$\mathrm{Y}/G$ . $\pi$ : $\mathrm{Y}arrow \mathrm{Y}/G$ . $\mu^{*}:$ $\check{\mathrm{H}}^{*}(\mathrm{Y}_{j}\mathbb{Q})arrow\check{\mathrm{H}}^{*}(\mathrm{Y}/G;\mathbb{Q})$
$\mu^{*}\mathit{0}\pi^{*}=|G|\cdot \mathrm{i}\mathrm{d}_{\mathrm{H}\cdot(\mathrm{Y}_{j}\mathbb{Q})}$
.
\mu * tra fer h0momo\sim hism . .
$(C)$ : $\pi^{*}:.\check{\mathrm{H}}^{*}(\mathrm{Y}/G;\mathbb{Q})arrow\check{\mathrm{H}}^{*}(\mathrm{Y};\mathbb{Q})$ .
(C) 2 Sx Sx Z2 .
$(x, (z_{f})_{f\in C(X)})\vdash+(x, (-z_{f})_{f\in C(X)})$
$S_{X}$ , $Sx/\mathbb{Z}_{2}$ $X$
. (C)
$(D)$ : $\pi_{X}^{*}$ : $\check{\mathrm{H}}^{*}(X;\mathbb{Q})arrow\check{\mathrm{H}}^{t}(S_{X};\mathbb{Q})$ .
$\{X_{\alpha’}\pi_{\alpha}^{\beta} : X_{\beta}arrow X_{\alpha}|\alpha<\omega_{1}\}$ ,
:
$\check{\mathrm{H}}^{*}(\lim_{arrow}X_{\alpha};\mathbb{Q})\cong\lim_{arrow}\check{\mathrm{H}}^{*}(X_{\alpha};\mathbb{Q})$ (4)
, 13 $\pi 0$ : $X_{n}=R(S^{n})arrow S^{n}$ $\pi_{0}^{*}$ :
$\check{\mathrm{H}}^{*}(S^{n};\mathbb{Q})arrow\check{\mathrm{H}}^{*}(X_{n};\mathbb{Q})$ . $\check{\mathrm{H}}^{n}(S^{n};\mathbb{Q})\cong \mathbb{Q}$ $\check{\mathrm{H}}^{n}(\mathrm{X}_{n}; \mathbb{Q})\neq 0$
$(*)$ .
$D\subset C(\mathrm{Y})$ , $S_{Y}$ :
$M_{Y}=\{(y, (z_{f})_{f\in D})|f(y)=z_{f}^{2}\forall f\in D\}\subset \mathrm{Y}\cross \mathbb{C}^{D}$ .
$M_{Y}$ . $\pi_{\mathrm{Y}}$ :
$M_{Y}arrow \mathrm{Y}$
$\pi_{Y}((y, (z_{f})_{f\in O(X)}))=y,$ $(y, (z_{f})_{f\in D})\in M_{\mathrm{Y}}$
12
$\pi_{Y}$ $0$ , $\dim M_{Y}\leq\dim \mathrm{Y}$ . (A)
.
$(\mathrm{A}’)$ : $f\in C(\mathrm{Y})$ $\epsilon>0$ $g\in C(M_{Y})$ \dashv f $\circ\pi_{Y}-g^{2}||<\epsilon$
, $f\in C(X)$ $D$ $f’$ $f’\circ\pi_{Y}=g^{2}$ $g$ (A)
.
$\mathrm{Y}_{0}$
, compact ( ) $\{\mathrm{Y}_{1};p: : \mathrm{Y}_{1+1}arrow \mathrm{Y}_{i}|i=0,1, \ldots\}$
. $i=0,1,$ $\ldots$ ,




$)$ $i$ , : $\mathrm{Y}_{i}arrow \mathbb{C}$ , $\epsilon>0$ , +1 : $\mathrm{Y}_{1+1}arrow \mathbb{C}$
$||f_{i+1}-f_{i}\circ p:||_{\infty}<\epsilon$ .
( : $M_{k}^{r}$ $C(\mathrm{Y}_{i})$ .
.)
Y =him\leftarrow Yj , p‘,\infty \infty l\infty \rightarrow Yi Y\infty Y:
. .
$(\mathrm{B}’)$ : fl\infty \rightarrow C \epsilon >0 , i :X:\rightarrow C
, | $-f_{1}\mathrm{o}p:,\infty||_{\infty}<\epsilon$ .
$(\mathrm{A}$
”
$)$ (B’) $C(\mathrm{Y}_{\infty})$ . $\mathrm{Y}_{\infty}$
compact compact .
$\dim Y_{\infty}\leq\dim \mathrm{Y}_{0}$ .
$\mathrm{Y}_{0}=S^{n}$ $\mathrm{Y}_{n}=M(S^{n})$
transfer homomorphism $\dim \mathrm{Y}_{n}=n$ .
1 , m compact Hausdorfr
.
2.3 ([2]) $X$ compact Hausdorff . 2 .
(1) $C(X)$ $m$ .
(2) $X$ $A$ $\check{\mathrm{H}}^{1}(A;\mathbb{Z})$ $m$-divisible, $\alpha\in\check{\mathrm{H}}^{1}(A;\mathbb{Z})$ ,
$\alpha=m\beta$ $\beta\in\check{\mathrm{H}}^{1}(A;\mathbb{Z})$ .




[1] G.E.Bredon, Sheaf theory, second edition, GTM 170, Springer 1997.
[2] N.Brodskiy, J.Dydak, K. Karasev and K. Kawamura, Root closed function algebras on com-
pacta of large dimension, $\mathrm{a}\mathrm{r}\mathrm{X}\mathrm{i}\mathrm{v}:\mathrm{m}\mathrm{a}\mathrm{t}\mathrm{h}.\mathrm{F}\mathrm{A}/0509006\mathrm{v}1$ , to appear in Proc. Amer. Math. Soc.
[3] A. $C$higogidze, A. Karasev, K. Kawamura and V. Valov, $\theta$ -algebras with the approximate
n-th root property, Bull. Austral. Math. Soc., 72 (2005), 197-212.
[4] R.S. Countryman, On the characterization of compact Hausdorff $X$ for which $C(X)$ is alge-
braically closed, Pacific J. Math. 20 (1967), 433-438.
[5] D.P. Deckard and $C$ . Pearcy, On matices over the ring of continu$ouscomplex- valuedfi_{4}nctions$
on a Stonian space, Proc. Amer. Math. Soc. 14 (1963), 322-328.
[6] R. Engelking, Theory of dimensions: Finite and Infinite (Heldermann Verlag, Lemgo, 1995).
[7] $0$ . Hatori and T. Miura, On a characterization of the manimal ideal spaces commutative $C^{*}-$
algebras in which every element is the square of another, Proc. Amer. Math. Soc. 128 (1999),
239-242.
[8] D. Honma and T. Miura, On a chamcte$r\dot{\tau}zation$ of compact Hausdorff space $X$ for which
certain algebraic equations are solvable in $C(X)$ , preprint.
[9] – , Cole extension square-root closed , 2004
( 16 12 $21-22$ )
17 6 .
[10] K. Kawamura and T. Miura, On the $e$ istence of continuous (approximate) roots of algebraic
equations, preprint.
[11] T. Miura and K. $\mathrm{N}\ddot{\mathrm{v}}\mathrm{j}\mathrm{i}\mathrm{m}\mathrm{a}$ , On a characterization of the maximal ideal spaces of algebraically
closed commutative C’-algebras, Proc. Amer. Math. Soc. 131 (2003), 2869-2876.
[12] S. Marde\v{s}i\v{c}, On covering dimension and inverse limit of compact spaces, Illinois Journ. of
Math. 4 (1960), 278-291.
[13] E.L. Stout, The theory of uniform algebras, Bogden-Quigley, 1971.
$\text{ }305-8571$
1–1–1
kawamura@math.tsukuba.ac.jp
14
